Abortive transcription of the T7 promoter induced by elsamicin A.
The capacity of two intercalating drugs, actinomycin D and elsamicin A, to act as obstacles to transcript elongation by T7 RNA polymerase was analysed using a transcription assay in vitro. Whereas actinomycin D only delayed the production of full-length ('run-off') transcripts from the T7 promoter, elsamicin A arrested the transcription after a short transcript was made, and full-length transcripts were not obtained. The halt of transcription at the drug binding sites close to the promoter causes transcript arrest and results in the formation of a stable RNA hairpin. Actinomycin D appears to be able to detach from the template, allowing the phage polymerase to read through the pause site. In this way, full-length transcripts were obtained in a time-dependent way. With elsamicin A, a blockage of the transcription was observed which could be followed by the release of the phage RNA polymerase. The abortive transcription induced by elsamicin A might be explained considering that this DNA-binding drug drastically reduces the elongation rate and indirectly interferes with the polymerase during transcription, thus favouring its loose association with the nascent RNA and the inability of the enzyme to translocate along the DNA template. A direct interaction of the drug with the polymerase cannot be ruled out as an alternative explanation for the abortive transcription induced by elsamicin A.